CO$EL

TEST DATA OF LHA150F-48

Regulated DC Power Supply
September 2, 2019

Approved by : W /fa/nula,

Jfiya Kaneda Design Manager

Prepared by : W Aokumon

Tomoyuki Sakuma Design Engineer

COSEL CO.,LTD.



—CO$EL

CONTENTS

Linput Current (by Load Current) = = =« = = v o v e v e e e e e e e
2.EffiCiency (by Load Current) .........................
3.Power Factor (by Load Current) = =« = = = = s s e e e e e e e e
4'|nrush Current .................................
5'Leakage Current ...............................
6.Line Regu|ation ................................
7.L0ad Regulation ...............................
8'Dynamic Load Response ..........................
9.Ripple-Noise (by Load Current) = « = = = = = =« x v e
10Amb|ent Temperature Drlft ..........................
11.Rise and Fa” T|me ..............................
12H0|d_Up T|me ............................... .
13.Instantaneous Interruption Compensation = = = =« = =« s s e e
14.Minimum Input Voltage for Regulated Output Voltage = -+ = - - = - = - -
15.0Vercurrent Protection ............................
16.0VerVO|tage Protection ............................
17_Figure of Testing Circuitry ..........................
(Final Page 18)

BC-11405




—CO$EL

Model LHA150F-48
Temperature 25°C
ltem Input Current (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- Input Volt. 230V Load Input Current [A]
5.0 N Current Input Volt. | Input Volt. | Input Volt.
[A] 100[V] 200[V] 230[V]
\\ 0.00 0.061 0.084 0.095
4.0 AN
< \ 0.60 0.369 0.245 0.239
E 30 N\ 1.20 0.689 0.383 0.360
8 1.80 1.007 0.533 0.492
= \\ 2.40 1.322 0.680 0.620
Q20
£ /QA/‘ 3.00 1.641 0.834 0.749
gy \\ 3.20 1.747 0.889 0.792
1.0 A - T 3.52 1.919 | 0.986 | 0.863
/A/ ’_5__---—-’@:-‘— ’
LB-== ‘ - - - -
00 & -- - - -
0 2 3 4 — _ _ i

Load Current [A]

Note: Slanted line shows the range of the rated

load current.
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model LHA150F-48
Temperature 25°C
Item Efficiency (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Efficiency [%]
100 Current Input Volt. | Input Volt. | Input Volt.
A [A] 100[v] | 200[v] | 230[V]
92 /E:""g A £ A 0.00 - - -
= 84 . \: 0.60 841 | 848 | 845
X
= N 1.20 88.3 90.1 90.2
2 N
c 76 1.80 89.6 91.8 92.0
3
E 68 N 2.40 90.1 92.4 92.7
N 3.00 90.3 92.8 93.1
60 ;\ 3.20 90.4 92.9 93.2
N 3.52 90.4 92.9 93.2
52 ‘\
44 - - - -
0.0 1.0 2.0 3.0 4.0 — - - -
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Note: Slanted line shows the range of the rated
load current.

Model LHA150F-48
Temperature 25°C
Item Power Factor (by Load Current) Testing Circuitry  Figure A
Object
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Power Factor
1.0 _ - Current Input Volt. | Input Volt. | Input Volt.
=t A 100v] | 200[v] | 230[V]
0.8 /— ,; el - 0.00 0.381 0.113 0.086
507 | @ s N 0.60 0940 | 0.701 | 0.628
g s [/ oh N 1.20 0.958 0.844 0.781
:L: / ',-” \ 1.80 0975 | 0.899 | 0.844
s %% |/ N 2.40 0.983 | 0931 | 0.885
a 044 i N 3.00 0.987 0.945 0.912
03 Iy N 3.20 0988 | 0944 | 0919
0.2 [ N 3.52 0.990 0.936 0.926
01§ N ~ ; ; -
0.0 | - - - -
0.0 1.0 2.0 3.0 4.0 — - - -
Load Current [A]
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[20A/div] Primary inrush curren t
oo | I OARAARAARRAARRRARRRN e
oo MMM TR

Time [50ms/div]

[20A/div] Primary inrush curren t:
NAAANAANAANAAANAANQQ N[ Secondaryinmush 25‘:‘?
Voage RRhnnnRrRhhnnnsnnnRnnn LA
200VIdi] [RVRVAVATATATR A TR THTRTRTAVAVAVATARYATHTAY
VYV VUV VUV VYU vy vy vy vy vuyivu
Time [50ms/div]
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Model LHA150F-48
Temperature 25°C
ltem Leakage Current Testing Circuitry  Figure B
Object
1.Results
[mA]
i i Input Volt.
Standards T.est|.n 9 Measuring P Note
Circuitry Method 100 [V] 230 [V] 240 [V]
DEN-AN Figure B-1 Both phases 0.16 0.39 0.41 Operation
One of phases 0.27 0.69 0.72 Stand by
Figure B-2 Both phases 0.16 0.38 0.39 Operation
IEC62368-1 One of phases 0.27 0.67 0.70 Stand Py
Figure B-3 Both phases 0.16 0.38 0.39 Operation
One of phases 0.27 0.66 0.70 Stand by
The value for "One of phases" is the reference value only.
2.Condition
Leakage current value is concluded after measuring both phases of
AC input and by choosing the larger one.
BC-11405
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Model LHA150F-48
Temperature 25°C
Item Line Regulation Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Output Voltage
49.00 v - Voltage V]
'\ A V] Load 50% | Load 100%
48.90 \ A 85 48.684 -
';‘ N
= 48.80 \\ \ 90 48.688 48.690
2 N\ N 100 48.688 48.691
S 4870 8 | 120 48.689 48.691
= \
§_ 48.60 \ N 200 48.688 48.690
8 \ 230 48.689 48.691
48.50 \ \ 264 48.690 48.691
Y
48.40 \ N 280 48.690 48.691
48.30 \
50 100 150 200 250 300

Input Voltage [V]

Note: Slanted line shows the range of the rated
input voltage.
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Load Current [A]

Note: Slanted line shows the range of the rated
load current.

Model LHA150F-48
Temperature 25°C
Item Load Regulation Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
——O—-- Input Volt. 230V Load Output Voltage [V]
49.00 . Current Input Volt. | Input Volt. | Input Volt.
16,90 N [A] 100[v] | 200[v] | 230[v]
' J 0.00 48.698 | 48.697 | 48.699
2.48.80 \\ 0.60 48.697 | 48.697 | 48.698
()
348_70 - & & & Q% & 1.20 48.697 | 48.696 | 48.697
S N 1.80 48.696 | 48.696 | 48.697
2 48.60 3
3 N\ 2.40 48.696 | 48.696 | 48.696
g 48.50 \\ 3.00 48.695 | 48.695 | 48.696
48.40 N 3.20 48.695 | 48.695 | 48.696
3.52 48.695 | 48.695 | 48.697
48.30 AN
\\ - - - -
48.20 - - - -
0 1 2 3 4 — _ _ _
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Model LHA150F-48

ltem Dynamic Load Response

Temperature 25°C
Testing Circuitry  Figure A

Object +48V3.2A

Input Volt. 230 V

Cycle 1000 ms
t1,t2=50pu s
Load Current /‘ ‘\
>l <
t1 t2
Min.Load (0A)«——
Load 100% (3.2A) \
e \\f
200 mV/div
2 ms/div 20 ms/div
Min.Load (0A)«——
Load 50% (1.6A)
%}Vﬁ \p*
200 mV/div
2 ms/div 20 ms/div
Load 50% (1.6A)——
Load 100% (3.2A)
200 mV/div
2 ms/div 20 ms/div
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Model LHA150F-48
Temperature 25°C
Item Ripple-Noise (by Load Current) Testing Circuitry  Figure C
Object +48V3.2A
1.Graph 2.Values
—A—— |nput Volt. 100V
—-—O—-- |InputVolt. 230V Load Ripple-Noise [mV]
300 Current Input Volt. Input Volt.
N [A] 100 [V] 230 [V]
250 N 0.00 130 130
>
E N 0.60 100 100
o 200 1.20 115 115
2]
= R 1.80 110 110
Z 150 a
@ A N 2.40 120 120
o
20 N~ —a— 3.00 130 130
3.20 135 135
50 A 3.52 150 150
0 - - -
0 2 4 — B N
Load Current [A]
Measured by 20 MHz Oscilloscope.
Ripple-Noise is shown as p-p in the figure below.
Note: Slanted line shows the range of the rated
load current.
T1: Due to AC Input Line
T2: Due to Switching
Ripple-Noise
12 mVp-p]
T
Fig. Complex Ripple Wave Form
BC-11405
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Model LHA150F-48
Item Ambient Temperature Drift Testing Circuitry  Figure A
Object +48V3.2A
1.Graph —~A—— Input Volt. 100V | 2.Values
---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Ambient Output Voltage [V]
Temperature | Input Volt. | Input Volt. | Input Volt.
48.90 » \} [°C] 100[v] | 200[v] | 230[v]
48.80 N N -20 48.504 48.505 48.505
= N\ N
2. \ A\ -10 48.553 48.553 48.554
(]
g 48.70 \ N 0 48598 | 48.598 | 48.599
S 48,60 N AN 10 48.636 | 48.636 | 48.636
5 N \\ 20 48.668 48.668 48.668
£ 4850 : ,
8 ’ \ \\ 25 48.681 48.681 48.681
48.40 \t\ \‘: 30 48.692 48.693 48.693
\ K 40 48.714 48.714 48.714
48.30 \\ N
. \ 50 48.731 | 48.731 | 48.731
48.20 A\ 60 48.742 48.742 48.742
-40 20 0 20 40 60 80 — - - -

Ambient Temperature [°C]
Load 100%

Note: Slanted line shows the range of the rated
ambient temperature.
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Model LHA150F-48
Temperature 25°C
ltem Rise and Fall Time Testing Circuitry  Figure A
Object +48V3.2A
1.Graph
Load 100% Input Volt. 100 V
Output [
Volt.
[10V/div]
0
Load 100% Input Volt. 230V
Output
Volt.
[10V/div]
0
I B i
volt. /\/
Time [200ms/div] Time [20ms/div]
2.Values [ms]
Input VoIt Time Td Tr Ts Th Tf
100 V 649.0 12.0 661.0 22.1 16.2
230V 605.0 10.0 615.0 22.0 16.1
Output 90% Il
Volt. N o \
10"94 _______ Sl BN
N
Input I
Volt. I
I
|
Ts I
- 11 BC-11405
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Model LHA150F-48
Temperature 25°C
Item Hold-Up Time Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2.Values
---EF-- Load 50%
= Load 100% Input Hold-Up Time
1000 - Voltage [ms]
. \ V] Load 50% | Load 100%
— \ N\ 85 43 i
g \ ‘ 90 43 22
0 100 X 100 42 22
= Fre PR iﬁ}a 120 42 22
o \
) ). PEAVEN 200 43 22
i)
S 1o A 230 43 22
N R 264 43 22
N \ 280 45 22
A} \ - - -
N\ \
1
50 100 150 200 250 300
Input Voltage [V]
This duration covers from Shut-off of input
voltage to the moment when output voltage
descends to the rated range of voltage accuracy.
Note: Slanted line shows the range of the rated
input voltage.
- 12 - BC-11405
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Model LHA150F-48
Temperature 25°C

Item Instantaneous Interruption Compensation Testing Circuitry  Figure A

Object +48V3.2A
1.Graph —~A—— Input Volt. 100V | 2.Values

---EF-- InputVolt. 200V
—-—O—-- |Input Volt. 230V Load Time [ms]
1000 Current Input Volt. [ Input Volt. | Input Volt.
£ \‘ [A] 100[V] | 200[v] | 230[V]
© 0.00 - - -
£ N
= \ 0.60 90 105 105
S 100 B S 1.20 55 55 55
& e~ N 1.80 36 37 37
"éi e ¥ 2.40 27 28 28
@]
S 1 \ 3.00 20 22 22
4 S 3.20 19 21 21
3 : 3.52 17 17 17
N

s &Y . ] ] ]
c 4
]
3 1 - ; ] ]
= 0.0 1.0 2.0 3.0 4.0 — - - -

Load Current [A]

Note: Slanted line shows the range of the rated
load current.
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Model LHA150F-48
Minimum Input Voltage
Item for Regulated Output Voltage Testing Circuitry  Figure A
Object +48V3.2A
1.Graph 2.Values
---EF-- Load 50%
A Load 100% Ambient Input Voltage
200 - Temperature \Y]
L O [°C] Load 50% | Load 100%
160 \\ O -20 61 61
N AN
s N N -10 61 61
o \ N 0 61 61
& 120 AN \
S N \ 10 62 62
5 . a \ 20 62 62
£ \. 25 62 62
2*“ S 30 62 62
40 \\ N 40 62 62
N N 50 62 62
0 60 62 62
-40 20 0 20 40 60 80 — - -

Ambient Temperature [°C]

Note: Slanted line shows the range of the rated
ambient temperature.
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Model LHA150F-48

Iltem Overcurrent Protection

Temperature

25°C

Testing Circuitry  Figure A

Object +48V3.2A

15 -

1.Graph 2.Values
Input Volt. 100V
Input Volt. 230V Output Load Current [A]
60 Voltage Input Volt. Input Volt.
N M 100[V] 230[V]
= 48 5.15 5.15
= N
® 40 N — - -
(@]
8 - - -
=)
S - - -
§_ - - -
5 20 - - -
O
0 - - -
0 1 2 3 4 5 6 N i i
Load Current [A] - - -
Note: Slanted line shows the range of the rated - - -
load current.
Overcurrent protection is Hiccup mode.
BC-11405
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Model LHA150F-48

ltem Overvoltage Protection

Testing Circuitry  Figure A

Object +48V3.2A

1.Graph 2.Values
—A—— Input Volt. 100V
---EF-- InputVolt. 230V Ambient Operating Point [V]
71 N Temperature Input Volt. Input Volt.
[V N [°C] 100[V] 230[V]
< L W) -20 63.41 63.41
=67 AN -10 62.94 62.94
5 \ N 0 63.35 63.35
o N N
o i 10 62.70 62.70
£ 63 7
8 N 20 62.65 62.65
& N 25 62.99 62.99
59 \ S 30 62.94 62.94
\ O 40 62.70 62.70
\\ R 50 63.23 63.23
55 60 63.94 63.94
-40 -20 0 20 40 60 80 . R -
Ambient Temperature [°C]
Load 0%
Note: Slanted line shows the range of the rated
ambient temperature.
- 16 - BC-11405
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4|

5000Q+0.1%

0.022uF+1.0%

1.5kQ+0.1%

%1 0FON0L

Effective value
Voltmeter

_{

0.22uF+1.0%

Leakage Current

Value [A]

Temperature
Chamber
Electronic D |:| D -
> : > ».| Power Supply Electronic
»| Switch > > N
AC Power L DC Load
Supply Power Meter
Oscilloscope
A
y
Relay Unit
EBg DVM
Data Acquisition/Control Unit
Figure A
AC Adjustable
Voltmeter Power A DCt Lo
AC Input  _y| > Supply ) mmeter |
Line
FG
1kQ
Effective Value of
Leakage Current Voltmeter(V]
»| Effective value Value [Al =
1k [Q]
Voltmeter
Figure B-1 ( DEN-AN )
AC Power DC Adjustable
ACInput _y| Voltmeter Supply Ammeter Load
Line
FG

Effective Value of

Voltmeter[V]

500 [Q)]

Figure B-2 (IEC62368-1 refer to IEC60990 Fig.4)
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AC Power DC Adjustable
Voltmeter Ammeter Load
AC Input  —p »|  Supply |—
Line
FG
1.5kQ+0.1%
— 500Q+0.1%
N 0.22uF+1.0%
o
-
e}
I+
o
=
9100pF+1.0%
| | B Effective Value of
| | Voltmeter[V]
Leakage Current _
Value [A]
500 [Q]
— 20kQ+0.1% ‘I i— 6200pF+1.0%
Effective value
»  Voltmeter [
Figure B-3 (IEC62368-1 refer to IEC60990 Fig.5)
Temperature Chamber
Measuring
board
- R .
> »> Electronic
AC Power Power Meter Power Supply C1T—_| c2 _ DC Load
Supply "
150mm
Oscilloscope
BW:20MHz
Cl= 0.1 pF
(Ceramic capacitor)
C2= 22 uF
(Electrolytic capacitor)
Figure C
.18 - BC-11405




